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PORTABLE DATA CARRIER WITH DISPLAY DEVICE 



CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is a National Phase of International Application Serial 
No. PCT/EP03/09500, filed August 27, 2003. 

Field of the Invention 

[0002] The invention relates to a method for producing a portable, card-shaped, 
electronic data carrier, in particular a chip card, credit card, check card, money 
card and the like, with a display, which reflects light in certain areas and with a 
card body with a recess, which accommodates the display. Furthermore, the 
invention relates to a respective portable data carrier, in particular a chip card. 

Description of the Background Art 

[0003] The display of a chip card mostly is inserted as a prefabricated unit into 
a prepared recess in the chip card during the production, so as to keep the 
production effort to a minimum when manufacturing chip cards. A prefabricated 
reflective display, i.e. a display, the display function of which is achieved by 
reflection/absorption of incident light, has a reflection layer which is located on 
the underside of a substrate carrier layer and a liquid crystal layer which is 
located on the top side of the substrate carrier layer between two conductive path 
layers. The external conductive path layer of the prefabricated display is covered 
with a transparent cover layer. The display inserted into the recess is contacted to 
conductive path ends protruding from above into the recess. Finally, on top of the 
display inserted into the recess and contacted a cover foil is drawn, so as to cover 
the contacting pad. 

[0004] The flat displays available at present, however, are sensitive to 

temperature loads, such as occurring during lamination, when for example layers 

made of thermoplastics are bonded to each other under pressure and 

temperature. Therefore, it is required to arrange the production methods in such 

a way, that loads do not occur or only to a minimum degree. With this the 

production costs inevitably rise, since more expensive machines and apparatuses 
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for manufacturing the cards have to be employed. The reject rate increases during 
the production process of such a card. 

[0005] It is therefore desired to insert the display into the card at a point of time 
as late as possible in the production process. With a reflective display, however, 
the reflection layer always is located on the underside of the display, such 
reflection layer mostly consisting of vapor-deposited metal, while the connecting 
points for the display are located on the top side of the display facing away from 
the reflection layer, so as to avoid production-related short circuits between the 
connecting points caused by the reflection layer. Due to this structure it is not 
possible to insert such a display into the card in a very late stage of the 
production process, because at least yet the contacts pointing towards the card 
surface have to be contacted and the contact pads have to be covered with a cover 
foil. 

SUMMARY OF THE INVENTION 

[0006] It is therefore the problem of the present invention to provide a method 
for producing a portable data carrier, in particular a chip card, with reflective 
display, with which the display is mountable in a last procedure step. 

[0007] This problem is solved by a portable data carrier and a method for 
producing it as described herein. Advantageous developments and embodiments 
of the invention also are specified. 

[0008] According to the invention it is provided, that the recess, into which the 
display is inserted, at first on its base surface is equipped with a reflection layer. 
This can be advantageously effected by putting in a reflector prefabricated by 
applying a reflection layer to a reflector substrate. Meanwhile, the display is 
prefabricated in a basically usual fashion, however, without a reflection layer. 
The display prefabricated in such a way then is inserted into the recess, the 
contact surfaces of the display being directed towards the recess and resting 
against countercontact surfaces of the recess. 

[0009] Since the contact surfaces of the display do not point to the outside of 

the card, but directly after being inserted come into contact with the 
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countercontact surfaces of the recess, the display can be inserted in a last 
processing step. The low loading capacity of the display as to temperatures as 
well as pressure and bending, therefore, has not to be taken into consideration 
until this point of time when manufacturing a portable data carrier. In particular, 
it is not required to apply an additional card cover layer, so as to cover any 
contacting pad. By permitting a use of basically conventional and low-cost 
manufacturing techniques for realizing the inventive method, the manufacturing 
in total is cheaper. 

[0010] In a preferred embodiment the countercontact surfaces are formed on a 
step disposed between the top side of the card and the base surface, and the 
display has a corresponding step with countercontact surfaces formed thereon. 
I.e. the countercontact surfaces and the reflection layer on the base surface of the 
recess are located on different levels, as a result of which the requirements as to 
positioning accuracy when applying the reflection layer are reduced. And this 
reduces the danger of short circuits between the reflection layer and the 
countercontact surfaces. The contact surfaces of the display in this case can also 
be located in the conventional fashion on a part of the display carrier substrate 
jutting out beyond the liquid crystal layer and formed as a component of the ITO 
display conductive paths. 

[0011] The contact surfaces and countercontact surfaces advantageously are 
contacted by means of an anisotropic electroconductive adhesive so as to avoid 
reactive currents, which could cause a short circuit between the contacts. With 
this the display simultaneously is fixed in the recess. 

[0012] In a favourable embodiment the display is flush with the top side of the 
card, so that there is no need for further cover layers. 

[0013] A particular advantage of the invention is to be seen in the fact, that for 
its realization usual displays with a conventional layer structure can be used, 
which differ in only one point namely that they have no vapor-deposited 
reflection layer - which instead is separately applied to the base surface of the 
recess - and which, besides, are inserted into the recess in a direction inverse to 
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the usual mounting direction, so that the substrate layer originally meant to be 
the inside layer becomes the cover layer. 

[0014] If it is possible to process the display on ones own, in an advantageous 
variation of the inventive method there can be provided to apply the reflection 
layer to the surface of the display usually forming the top side, before the display 
is inserted into the prepared card body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In the following the invention is explained in detail with the help of an 
embodiment and with reference to the accompanying figures. 

[0016] Figure 1 shows a detail of a portable data carrier with display in cross 

section, 

[0017] Fig. 2 to 5 show a data carrier according to Figure 1 in different stages of 

the production method, 

shows a variant of the method, in which the reflection layer is 
applied onto the display before the mounting, 

shows a reflective display according to prior art in cross 
section, and 

shows a detail of a portable data carrier with display 
according to prior art in cross section. 

DETAILED DESCRIPTION OF INVENTION 

[0021] Figure 7 at first schematically shows in cross section a so-called 
"reflective" display 71, i.e. a display which reflects light in certain areas, 
according to prior art. The display 71 consists of a bottom carrier substrate 2, a 
top carrier substrate 3 and a liquid crystal layer 4 disposed between these two 
substrates. Above as well as below the liquid crystal layer 4 are disposed semi- 
transparent ITO conductive path layers 5. In an area of the bottom carrier 
substrate 2 horizontally protruding beyond the liquid crystal layer 4, on the 



[0018] Figure 6 
[0019] Figure 7 
[0020] Figure 8 
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conductive path layer 5 contact surfaces 6 are disposed, which can also consist 
of, for example, ITO. To the side of the bottom carrier substrate layer 2 facing 
away from the liquid crystal layer 4 a reflection layer 7 is applied. 

[0022] By applying and not-applying voltage to individual drive areas 8 the 
transmittance of light of the liquid crystal layer 4 can be controlled. Drive areas 8, 
to which no voltage is applied, are opaque and appear dark. Drive areas 8, to 
which voltage is applied, change their optical polarization effect, become 
transparent and appear bright. If voltage is applied, from the side facing the 
viewer, i.e. through the top carrier substrate 3, light incident on the display 71 
penetrates the top carrier substrate 3, the liquid crystal layer 4 as well as the 
bottom carrier substrate 2 and is reflected at the reflection layer 7, so as to retreat 
on the inverse way. If, however, to the liquid crystal layer 4 no voltage is applied, 
the respective drive areas 8 become opaque and interrupt the optical path 
indicated by the arrows 9, the areas 8 appear dark. 

[0023] Figure 8 shows a portable data carrier in a partial cross section according 
to prior art with a display 71 according to Figure 7. The two-step display 71 with 
the components top carrier substrate 3, liquid crystal layer 4, bottom carrier 
substrate 2, conductive path layer 5 and reflection layer 7 is inserted into a recess 
10, which is milled out in a card body 11. At the top side of the card body 11 
conductive paths 12 are disposed, which protrude into the recess 10 and via a 
conductive adhesive 13 form connections or countercontact surfaces 14 to the 
outwardly pointing contact surfaces 6 of the display 71. Above the conductive 
paths 12 the card is covered with a separate cover foil 15. The cover foil at the 
same time covers a part of the recess 10 including the contacting 6, 13, 14. In the 
contacting area thereby arises a basically undesired hollow space 81, which 
normally is filled by putting in a filling material. 

[0024] Figure 1 in cross section shows a portion of an inventive data carrier 16 
with a reflectively working display device 1. In the following it is assumed, that 
the data carrier 16 has the shape of a chip card, i.e. a card 16, for the display 
device 1 a reflective display is the basis. 

[0025] The display 1 in principle has the same structure as the display 71 
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shown in Fig. 7 according to prior art, namely a bottom carrier substrate layer 2, a 
liquid crystal layer 4 as well as a top carrier substrate layer 3. In contrast to a 
display according to the prior art, however, the layers 2,3,4 are disposed in an 
inverse order with respect to their position when inserting the display. On both 
sides of the liquid crystal layer 4 again the conductive path layers 5 are disposed. 

[0026] The card 16 has a cover layer 17 and a card body 19 as well as 
conductive paths 18 located in between. In the cover layer 17 and the card body 
19 from the top side of the card 20 a recess 21 is milled out. On the base surface 

22 of this recess a reflector, consisting of a reflection layer 23 and a reflector 
substrate 24, is applied and firmly connected to the base surface 22. In contrast to 
the prior art illustrated with the help of the Figures 7 and 8, the reflection layer 

23 here is not component of the display 1, but is separated from it and 
incorporated separately into the recess 21. 

[0027] The recess 21 has a step 25 disposed plane-parallel to the top side 20 of 
the card 16. In an area of the bottom carrier substrate 2 horizontally protruding 
beyond the liquid crystal layer 4, on the conductive path layer 5 a contact surface 
6 is disposed. The contact surface 6 for example by means of an anisotropic 
electroconductive adhesive 13 is connected to a countercontact surface, which is 
formed on the conductive paths 18. 

[0028] In the following the inventive manufacturing of a data carrier is 
illustrated. Figure 2 in a first step of the production method shows a semifinished 
product provided for the card 16, consisting of the cover layer 17, the conductive 
paths 18 and the card body 19. The conductive paths 18 can form a separate layer 
in the semifinished product namely as a conductive path inlay or can be 
produced directly on the card body. All procedure steps, which entail 
unfavourable thermal or mechanical loads for a display, in particular foil 
laminating steps, have already been carried out with this semifinished product. 

[0029] Figure 3, in cross section, shows the milling out of a recess 21 in the area 
of the display to be inserted later. Here at first the cover layer 17 is removed to 
such a degree, that in the area of the conductive paths 18 the countercontact 
surfaces 26 are uncovered. Then, as shown in Figure 4, the recess 21 is further 
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deepened into the card body 19, as long as the base surface 22 of the recess 21 
lies in the desired depth. With that a step 25 with the countercontact surface 26 
remains on the level of the first milling step. The steps according to Figures 3 and 
4 can also be carried out in a different order. 

[0030] In the following procedure step shown in Figure 5 to the base surface 22 
of the recess 21 the reflector substrate 24 with the reflection layer 23 is applied 
and connected to the base surface 22, e.g. by bonding. Reflection layer 23 and 
reflector substrate 24 here can be applied successively into the recess 21 or 
mounted in the form of prefabricated reflectors. I.e. the manufacturing or 
mounting of the reflection layer 23 is effected separately from the incorporation 
of the display 1 to be carried out subsequently, which accordingly does not have 
to have a reflection layer. 

[0031] Then the display 1 is inserted into the recess 21 and the contact surfaces 
6 are contacted to the countercontact surfaces 26. A data carrier 16 is the result, 
such as shown in Figure 1, which in particular does not have hollow spaces in 
the area of the display 1. 

[0032] In a subsequent manufacturing step the remaining gaps between the 
display 1 and the recess 21 can be sealed by filling them for example with an 
adhesive or a different suitable filling. This step can also be carried out together 
with the preceding step. 

[0033] Expediently, there can be provided, that the entire new card finally is 
covered with an overlay foil. 

[0034] If there exists the possibility to carry out manufacturing steps for the 
display 1 on ones own, there can be provided, that the reflection layer 23, before 
it is mounted into the card body 19, is positioned directly on the top carrier 
substrate 3 of the display 1. This variant is illustrated in Figure 6. 



2732-165-»ub«pocmarkup 



7 



